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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489 S279women) were enrolled into the study. Patients ﬁrst underwent a
weight-bearing knee CR. Within 6 months after the CR, a dynamic US
examination of the knee joint was conducted for all subjects. The US
imaging settings were kept constant throughout the entire study. The
radiological OA stage in the patient group was evaluated with K-L
grading system varying from 0 to 4. A ﬁve-step US semi-quantitative
scoring was used to grade the OA changes of femoral medial, lateral and
intercondylar notch cartilage from US videos. Furthermore, the pres-
ence and size of femoral-medial, tibial-medial, femoral-lateral and
tibial-lateral osteophytes were also assessed by US grading between 0
and 3. The cartilage grades were summed into femoral US grade (FUS)
(0-12). Finally, the total US (Total US) grade ranging from 0 to 24 was
established by summing the FUS and osteophyte US grades. Meanwhile,
ten consecutive representative US video frames from femoral medial
condyle were selected for quantitative analysis of URI from AC and SB
surfaces. The US image acquisition was performed by JP. The scoring of
osteophytes and cartilage changes, and selection of representative
frames was performed by JMK, who was blinded to the clinical and CR
data. US image analysis of medial condyle was conducted using Matlab
software (The MathWorks Inc., Natick, MA, USA). Interfaces between AC
and soft tissue, i.e., AC surface, and AC and SB, i.e., SB surface, were
manually segmented from each frame and the average URIAC and URISB
were calculated. The relations between FUS and K-L grading, Total US
and K-L grading, and URI descriptors and Total US grading were ana-
lyzed using Spearman’s rank correlation. Student’s t-tests were con-
ducted to investigate differences between healthy controls and subjects
with knee symptoms in FUS, Total US grading and quantitative URI
descriptors.
Results: Signiﬁcant positive correlations were found between Total US
and K-L grading (Fig. 1a), and between URISB and Total US grading
(Fig. 2b). Moderate positive correlation was observed between FUS and
K-L grading (Fig. 1c), and between URIAC and Total US grading (Fig. 1d).
FUS, Total US grading, URISB and URIAC were all signiﬁcantly different
between symptomatic OA group and asymptomatic subjects (Table 1).
Fig. 1. Strong Spearman’s rank correlations between Total US and K-L
grading (a), and between URISB and Total US grading (b) were found,
whereas between femoral US and K-L grading (c), and between URIAC and
Total US grading (d) only moderate relations were observed.Table 1
Comparison between controls and subjects with knee symptoms. Additionally,
demographic information is listed. Two-tailed t-test was used in group comparisons.
Symptomatic group Asymptomatic (control) group
n ¼ 23 n ¼ 21
Variable Mean SD Mean SD p
Age (y) 55.4 9.6 39.7 13.4 <0.001
BMI (kg/m2) 29.0 4.7 24.3 3.4 0.001
FUS grading 4.3 1.9 0.7 1.2 <0.001
Total US grading 7.8 4.2 1.0 1.7 <0.001
URISB (mm) 0.074 0.034 0.037 0.010 <0.001
URIAC(mm) 0.065 0.023 0.039 0.021 <0.001Conclusions: Strong relationship between semi-quantitative US, which
combines the evaluation of AC changes and osteophyte formation, and
radiological OA grade, demonstrates the ability of US to detect knee OA
stages. Moreover, large variation in US grading in corresponding K-L
grades 0, 1 and 2 (Fig. 2a, 2c) indicates even better sensitivity of US to
clinically detect early stages of OA. Especially, it is notable that the FUS
grade varied between 2-3 within patients who had K-L grade 0. This
suggests that the cartilage degeneration not visible in radiographs may
be determined from US images. On the other hand, URI descriptor
seems to depict well the SB surface erosion as well as AC degradation.
The statistically signiﬁcant differences between symptomatic and
asymptomatic subjects also conﬁrm the ability of US grading and URI to
describe the knee OA changes, although they do not rule out the pos-
sible early degeneration in asymptomatic subjects. These results are
preliminary and more subjects are needed to ﬁnally conﬁrm our
hypothesis.
485
BONE MARROW LESIONS AND SUBCHONDRAL CYSTS DEVELOP IN
THE SAME AREA OF FEMORAL HEADS ON MR IMAGING OF HIP
DYSPLASIA POPULATION
M. Takeuchi, T. Goto, D. Hamada, H. Egawa, K. Sairyo. Univ. of
Tokushima, Tokushima, Japan
Purpose: Bone marrow lesions (BMLs) and subchondral cysts (SCs)
detected on magnetic resonance imaging (MRI) are common ﬁndings of
joint disorders such as osteoarthritis (OA).
The aim of this study is to investigate the distribution of BMLs and SCs
in hip dysplasia, that is predisposing condition to hip OA, and to dem-
onstrate the relationship between BMLs and SCs by using MRI and
computed tomography (CT).
Methods: A total of 45 Japanese patients (43 female and 2 male) with
hip dysplasia who underwent surgery of unilateral or bilateral hip were
included in this study. The mean age at surgery was 43 years (range, 14-
78). The bilateral hip of these patients was investigated before surgery.
For each patient, preoperative MRI and CT of the pelvis were obtained.
Coronal and sagittal MR images are used to evaluate BMLs. BML is
deﬁned as an area of low signal intensity on T1-weighted and high
signal intensity on fat suppressed T2-wight and short T1 inversion-
recovery (STIR) MRIs. By using Hip Osteoarthritis MRI Scoring System,
which is recently developed by Roemer et al., we analyzed the dis-
tribution of BMLs in the following nine femoral subregions: In the
coronal plane the central-lateral (CLF), central-superior (CSF), central-
central (CCF), central-inferior (CIF) and central-medial (CMF) sub-
regions are assessed. In the sagittal plane the antero-superior (ASF),
antero-inferior (AIF), medio-superior (MSF), medio-inferior (MIF),
postero-superior (PSF) and postero-inferior (PIF) subregions were
evaluated (Figure 1). Six acetabular subregions were also assessed. In
the coronal plane the central-superior (CSA), central-central (CCA) and
central-inferior (CIA) subregions were accessed. In the sagittal plane,
the anterior-superior (ASA), medio-superior (MSA), posterior-superior
(PSA) and posterior-inferior (PIA) subregions were evaluated (Figure 2).
On the other hand, we measured the distribution of SCs by using
Coronal and sagittal CT scans. SCs have a characteristic appearance such
as rounded low intensity area on CT. The femoral and acetabular sub-
regions were divided by the same method we evaluated BMLs on MRI.
Results: BMLs were observed in 14 of 90 hips (15%). All 14 cases showed
BMLs in their femoral heads and BML in the acetabulumwere observed
only in 2 of them (14%). In the coronal plane, BMLs tend to develop in
CSA (100%) of the acetabulum and in CSF-CCF (76%) of the femoral head.
In the sagittal plane BMLs tend to develop in MSA (100%) of the ace-
tabulum and ASF-MSF (76%) in the sagittal plane. SCs were detected in
33 of 90 hips (36%). Acetabulum cysts were observed in 56 of 90 hips
(62%) and cysts in femoral heads were seen in 18 of those (20%). In the
coronal plane SCs tend to develop in CSA-CCA (72%) of the acetabulum
and CSF-CCF (23%) of the femoral head. In the sagittal plane SCs tend to
develop in ASA (61%) of the acetabulum and ASF-MSF (29%) of the
femoral.
Conclusions: In the present study, we demonstrated the relationship
between the distribution of BMLs and SCs in hip dysplasia population
usingMRI and CT. As far as we know, this is the ﬁrst study that evaluated
the distribution of the BMLs and SCs in hip joint. Only the patients with
early stage of hip OA were searched, because as the stage of OA pro-
gresses, degeneration of hip joint become worse leading to less reliable
division of the acetabulur and femoral subregions wementioned above.
Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S280BMLs and SCs tend to develop in the same subregions, in other word,
the anterior area of the weight-bearing part of hip joints. Crema et al.
has reported that prevalent BMLs strongly predict the incident of SCs in
the same subregion of the knee joint. Carrino et al. reported that 92% of
incident SCs developed in regions with BMLs in patients diagnosedwith
knee OA. In addition they also speculated that the areas of BMLs and SCs
were not only associated with each other but supported the hypothesis
that BMLs can be an early pre-cyst lesion. The cause of SCs in subjects
with OA is not unknown, but most likely mechanism is that elevated
intra-articular pressure leads to the intrusion of joint ﬂuid into the
subuchondral bone through ﬁssured or ulcerated cartilage. On the other
hand, BML is said to represent focal bone remodeling due to over-
loading. Based on these ﬁndings, intrusion of joint ﬂuid into the sub-
chondral bone might impaired the normal focal bone remodeling in the
BML area on MRI and may induce SCs incidence as a failed subchondral
remodeling. In conclusion, BMLs and SCs developed in the sameweight-
bearing subregion of the hip joint in Japanese hip dysplasia population.
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KNEE OSTEOARTHRITIS: CARTILAGE AT THE POSTERIOR ASPECT OF
THE MEDIAL FEMORAL CONDYLE IS THICKER IN OA
P. Omoumi y, B. Vande Berg z. yUniv. Hosp. of Lausanne, Lausanne,
Switzerland; zCliniques Univ.ires St Luc - Universite Catholique de
Louvain, Brussels, Belgium
Objective: To show that the cartilage at the posterior aspect of the
medial condyle is thicker in osteoarthritic (OA) knees compared to non-
OA knees.
Design: 535 consecutive knee CT arthrograms were retrospectively
analyzed. Knees were classiﬁed into OA or non-OA groups according to
the modiﬁed Kellgren/Lawrence (K/L) grading of the corresponding
radiographs. Cartilage thickness at the posterior aspect of the medial
and lateral femoral condyles was measured on sagittal reformats, and
compared betweenmatched OA and non-OA knees in thewhole sample
population as well as in subgroups deﬁned by gender and age.
Results: The cartilage of the posterior aspect of medial condyle was
statistically signiﬁcantly thicker in OA knees (2.43 mm (2.36,2.51))
compared to non-OA knees (2.13 mm (2.02,2.17)) in the entire sample
population (p < 0.001), as well as for all subgroups of patients over 40
years old (all p 0.01), except for females above 60 years old (p¼ 0.07).
Increase in cartilage thickness at the posterior aspect of the medial
condyle was associated with increasing K/L grade (univariate regression
coefﬁcient ¼ 0.10 to 0.15, all p  0.01) in patients over 40 years old. For
the lateral condyle, there was no statistically signiﬁcant association
between cartilage thickness at the posterior aspect of the lateral con-
dyle and OA (either presence of OA or K/L grade).
Conclusions: Cartilage at the non-weight-bearing posterior aspect of
the medial condyle was signiﬁcantly thicker in OA knees compared to
non-OA knees. Furthermore, cartilage thickness at the posterior aspect
of the medial condyle increased with the K/L grade.
